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Objectives: To develop and test an IntegratedGatewayModel of behaviors and factors leading to subsequent positive
reproductive, maternal, and child health behaviors.Methods: A secondary analysis was conducted using previously
published household survey data collected frommen (n= 5551; 2011) andwomen (n= 16 144; 2011) in Nigeria
and women in Egypt (n = 2240; 2004–2007). The number of health behaviors each potential gateway behavior
predicted was assessed by multivariate regression, adjusting for potential confounders. The inﬂuence of gateway
factors on gateway behaviors was tested via interaction terms. Gateway behaviors and factors were ranked by the
number of health outcomes predicted, both separately and synergistically. Results: The key gateway behavior
identiﬁed in both datasets was spousal communication about family planning, whereas the key gateway factor
was exposure to family planning messages. Conclusions: The model could facilitate innovative research and pro-
gramming that in turn might promote cascades of positive behaviors in reproductive, maternal, and child health.
© 2015 Published by Elsevier Ireland Ltd. on behalf of International Federation of Gynecology and Obstetrics.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
Low-income countries face amultitude of health problems including
malaria, HIV/AIDS, problematic pregnancies and deliveries, neonatal
mortality, tuberculosis, and other communicable and chronic diseases.
Many of these health problems, if not all, are directly affected by the
health behaviors of individuals, families, and communities. To increase
the efﬁciency of behavioral change programs,while ensuring that scarce
resources are used effectively, it is advantageous to understandhowone
behavior might inﬂuence future lifestyle choices. Such behaviors are re-
ferred to as gateway behaviors.
The concept of gateway behaviors has existed since at least the
1970s [1]. The term ismost often used to describe the role of tobacco, al-
cohol, or marijuana use as introductory or ‘gateway’ drugs to other sub-
stances, such as heroin. Contextual factors that inﬂuence how the
processworks have gained growing attention; for example, the gateway
might not be the actual substance abuse but rather the social interac-
tions that surround it [2].
In the past decade, research has shifted focus to the facilitating
power of a positive health behavior or factor that can catalyze other pos-
itive health behaviors. The gateway approach draws on the notion that
successful change in one behavior creates self-efﬁcacy to make changerdisciplinary Studies, Western
ham, WA 98229, USA. Tel.: +1
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behalf of International Federation ofin other behaviors [3]. To date, most research in this area has been con-
ducted on healthy eating and physical activity in high-income countries
[4,5], with few studies exploring the gateway concept in other health
areas, especially among low-income countries.
1.1. The Integrated Gateway Model
Wedeveloped the Integrated GatewayModel shown in Fig. 1 to pro-
vide a framework that can be used by researchers and policy makers in
the design of effective behavior change programs.
In this model, three gateway concepts—behaviors, factors, and
moments—are presented as a set of interrelated components. The gate-
way behavior is an action initiated by the individual, which takes place
within a gateway moment. Gateway moments refer to key transitional
points in life (e.g. menarche, marriage, or ﬁrst birth) when individuals
or families could be particularly receptive to new information and moti-
vated tomake positive health changes. These life transitionsmight be de-
velopmental, situational (such as pregnancy ormarriage), health-related,
or illness-related (such as learning HIV status) and are characterized by
three elements: cognitive (perception of personal risk and outcome
expectancies, personal efﬁcacy, readiness to change, and awareness of
resources); emotional (prompting of a strong affective response); and
self-concept (redeﬁning self-image or social role). During this time, one
or more gateway factors operate to inﬂuence the gateway behavior. A
gateway factor refers to the context, attributes, or conditions that facili-
tate behavior change and might have a positive or negative inﬂuence
on downstream behaviors.Gynecology and Obstetrics. This is an open access article under the CC BY-NC-ND license
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Fig. 1. The Integrated Gateway Model.
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outcome behaviors. If the outcome behaviors are themselves gateway be-
haviors, then a chain of behavioral changes is set inmotion. Interventions
can focus on any or all of these components to inﬂuence outcome
behaviors.
1.2. Gateway behaviors
Four gateway behaviors have been associatedwith other positive re-
productive,maternal, and child health behaviors; namely, prenatal care,
immunization, HIV testing, and interpersonal communication.
Research has demonstrated strong links between prenatal care and
future positive health behaviors, most notably on other service-level be-
haviors, such as child vaccination, well-child visits, institutional delivery,
and trained assistance at delivery [6–8]. By contrast, the effect on individ-
ual behaviors is mixed. In the USA, the frequency and timing of initiation
of prenatal care showed no, or unclear, effects on breastfeeding [7]. In
Nigeria and China, however, women who experienced high intensity
and early initiation of prenatal care were more likely to breastfeed their
offspring than those womenwho received less intense and later prenatal
care [9,10]. Prenatal care was also an appreciable predictor of contracep-
tive use in several countries [11–13].
In the USA, strategies to promote immunization have increased the
uptake of other preventive health services [14], whereas child immuni-
zation provided as part of a composite index has been associated with
contraceptive use in low-income countries [11,12].
Testing for HIV can improve interpersonal communication both with
sexual partners andwithin thewider community [15,16]. An effect of HIV
testing on consistent condomuse has also been reported [15,16]; Howev-
er, no effect has been found on the number of sexual partners [17].
The relationship between interpersonal communication and many
other behaviors is well-documented. In Lao People’s Democratic Repub-
lic, spousal communication about breastfeeding was associated with
high levels of exclusive breastfeeding at 6 months [18]. Other studies
have demonstrated that interpersonal communication reduces violence
against women [19], increases condomuse [18], and increases uptake of
HIV testing [15,16]. The positive effect on contraceptive use has also re-
ceived considerable attention [20–22].
1.3. Gateway factors
Four gateway factors affect reproductive, maternal, and child health
behaviors: health-seeking experience, integrated services, health com-
petence, and community dialogue and action.
Health-seeking experience might inﬂuence future behaviors. As in-
dividuals access one type of health service, they overcome barriers
and so might be likely to seek out other services [11,13]. Increased ac-
cess to information from healthcare providers can also explain thisrelationship [12]. However, the content of counseling makes this factor
difﬁcult to examine. In some studies, integrated services are thought to
explain the gateway effect of prenatal care, maternal and child health
care, and HIV testing on family planning service use [11–13].
A health competent society is one inwhich “individuals, communities,
and institutions have the knowledge, attitudes, skills and resources need-
ed to improve and maintain health” [23]. At the individual level, health
competence is a gateway factor associatedwithmultiple family health be-
haviors in Egypt. In SouthAfrica, individualswith high health competence
were more likely to have undergone an HIV test and used a condom at
their last sexual encounter than those with low health competence [23].
Community dialogue and action around a speciﬁc issue, such as neo-
natal and maternal health, can produce changes in multiple behaviors
[24]. For example, engaging Indian communities in shifting gender
norms and promoting “evidence-based decision making” within fami-
lies led to change in broad social structures, such as collective self-
efﬁcacy, social norms, and leadership [25].
1.4. Gateway moments
During life transitions, there is the potential for impacts on multidi-
mensional health outcomes [26]; these “teachable moments” motivate
individuals to spontaneously adopt risk-reducing health behaviors [27].
Research on teachable moments has predominantly considered how an
individual’s immediate situation creates susceptibility or openness to per-
suasive arguments. Nevertheless, no studies have explicitly explored how
such a moment creates opportunities to think about the future and to
consider not only an immediate behavioral choice but a long-term course
of action, a sequence of protective behaviors, even a change in life course.
1.5. Aim
The aim of the present studywas to evaluate the Integrated Gateway
Model, with an emphasis on identifying and testing gateway behaviors
and factors among men and women living in low-income countries.
2. Materials and methods
An exploratory secondary analysis of the gateway concept was con-
ducted using existing data from two household surveys. The datasets
used in the present study were the Nigerian Urban Reproductive Health
Initiative (NURHI) Measurement, Learning and Evaluation baseline data
collected in 2011 [28] and the Egyptian longitudinal Minya Village Health
Surveys (MVHS) data (2004–2007) [29,30]. The Egyptian data were in-
cluded in the analysis as theyprovided the opportunity to examine the ef-
fects of health behaviors on downstreamhealth outcomes among a panel
of women. The Nigerian data were selected because future operations
research on the gateway concept was already planned in this setting.
2.1. Data Collection
TheNURHI baseline household surveywas conducted in sixNigerian
cities (Abuja, Benin City, Ibadan, Ilorin, Kaduna, and Zaria) between
October 4, 2010, and April 15, 2011 [28]. The survey focused primarily
on reproductive health. Interviews were conducted among all women
aged 15–49 years whowere living in selected households in all six cities
andwithmen aged 15–59 years whowere resident in half of the select-
ed households in four cities (Abuja, Ibadan, Ilorin, and Kaduna). A two-
stage sampling design was used. In the ﬁrst stage, a random sample of
clusters was selected for each city based on probability proportional to
their population. In the second stage, 41 households were selected in
each cluster to create a sample of approximately 3000 households per
city. A total of 19 556 households were selected and interviews were
successfully conducted at 16 935 of them, yielding a completion rate
of 87%. Among the interviewed households, 16 957 women were eligi-
ble for individual interviews; 95% of themwere successfully completed.
Box 1
Potential gateway behaviors and factors identified and included in the
analysis of women’s and men’s Nigerian Urban Reproductive Health Ini-
tiative baseline household survey data, 2011.
Potential gateway behaviors (men and women)
• Ever use of modern family planning
• Current use of modern family planning
• Family planning use at first ever sexual intercourse
• Spousal communication about family planning
• Ever recommended family planning to family or friends
(condoms only for males)
• Joint decision making for family planning
• Partner has accompanied wife or child to a health facility
Additional potential gateway behaviors (women only)
• Joint decision making about size of family
• Prenatal care visit (among currently pregnant women)
• Medically assisted delivery
• Delivery in a health facility
• Child health visit
• Maternal health visit
• HIV testing
Potential gateway factors (men and women)
• Knowledge of modern contraceptive methods
• Knowledge of the fertile period
• Perceptions about community family planning use and norms
• Attitudes toward condom use
• Membership in a social group/club/organization
• Family planning discussion, use, or encouragement of use
among social network members
• Attitudes in favor of males prohibiting their female partner’s
mobility
• Tolerance of domestic violence
• Gender equitable attitudes towards household decision-
making
• Gender equitable attitudes toward family planning use
• Aligned fertility preferences
• Exposure to family planning in the media (print, radio, or
television)
• Exposure to leaders speaking publically about family planning
• Access to contraceptives
Additional potential gateway factors (women only)
• Attitudes toward covert family planning use
• Gender equitable attitudes about finances
• Quality of family planning service interactions
• Family planning service integration
E64 H.M. Schwandt et al. / International Journal of Gynecology and Obstetrics 130 (2015) E62–E68A total of 5962 men were also eligible for an individual interview, of
which 93% were successfully completed. Study procedures, consent
forms, and questionnaires were approved by both the Nigerian Health
Research Ethics Committee, Abuja, Nigeria, and the institutional review
board of the University of North Carolina at Chapel Hill, USA.
The MVHS on reproductive health, maternal and child health, and in-
fectious diseasewere conducted in theMinya governorate of Upper Egypt
in July and August of 2004 and again in November and December of 2007
using the same multistage random sampling technique and sampling
frame used by the national Demographic and Health Surveys in 2003
and 2005 [31,32]. In the ﬁrst stage, seven villages were selected and the
number of households and the total population of each village estimated.
In the second stage, each villagewas divided into 10− 13 segments of ap-
proximately 1000 households each. A list of the households in each seg-
ment was then prepared. In the third stage, 35 households were
selected from each segment by systematic random sampling. Within
each household, ever-married women aged 15–49 years were eligible to
participate in the survey. A total of 2241 women were sampled, of
whom 2240 were interviewed, representing a 99.9% response rate. Indi-
viduals from the original 2004 sample were re-interviewed in 2005 and
2007 using the same questionnaires. Study procedures, consent forms,
and questionnaires were approved by the Human Research Protection
Program, Tulane University, New Orleans, USA, and the institutional
review board, Johns Hopkins Bloomberg School of Public Health,
Baltimore, USA.
2.2. Data analysis
Multivariate regression analyses were conducted with the NURHI
data to examine the association between each potential gateway behav-
ior and all measured health outcomes, accounting for the complex sam-
ple design and controlling for age, education, marital status, parity,
religion, wealth, and city. Next, the effect of each gateway factor, as
well as the interaction between the gateway factor and gateway behav-
ior, were tested to discern whether the synergistic effects on each out-
come were greater than the sum of each individually. All analyses
were executed in Stata/SE version 12 (Stata, College Station, TX, USA)
with 0.05 as the cut-off P value for signiﬁcance.
Multivariate regression analyses examining the association between
each potential gateway behavior with all measured health outcomes
were conducted using theMVHS data, controlling for age, education, par-
ity, and working status. The gateway behaviors and factors were then
rankedby the number of outcomes eachpredicted. All analyseswere con-
ducted using Stata/SE version 12 (Stata, College Station, TX, USA) with
0.05 as the cut-off P value for signiﬁcance.
3. Results
3.1. Nigerian Urban Reproductive Health Initiative, 2011
All potential gateway behaviors were tagged according to the recog-
nized deﬁnition and available data (Box 1). The gateway behaviors
identiﬁed were then ranked by the average number of health outcomes
each behavior predicted. Statistically signiﬁcant associations with the
largest number of positive health outcomes for men and women
were: (1) spousal communication about family planning (number of
outcomes signiﬁcantly predicted in women’s dataset: 14; men’s: 7);
(2) recommended family planning to family or friends (women: 10;
men: 7); (3) ever use of modern family planning (women: 10; men:
6); (4) currently using modern family planning (women: 8; men: 5);
and (5) partner had accompanied wife or child to the health facility
(women: 10; men: 5) (Tables 1 and 2).
From the ranked list, the top ﬁve gateway behaviors for women and
men were then assessed for effect modiﬁcation with each potential
gateway factor (Box 1). The main gateway factors for both sexes
were: (1) knowledge of modern contraceptive methods; (2) exposureto leaders speaking publicly about family planning; (3) aligned
fertility preferences; and (4) perceptions about community family
planning norms.3.2. Minya Village Health Surveys, 2004–2007
All potential gateway behaviors in 2004 were identiﬁed and exam-
ined through bivariate associations with outcome behaviors in 2007
(Box 2). The ranked gateway behaviors that predicted positive health
outcomes were: (1) the mother breastfed within 24 hours of delivery;
(2) spousal communication about family planning; (3) the mother
checked her health with a healthcare provider after the most recent
delivery; and (4) the most recent neonate was delivered in a health
Table 1
Multivariate logistic regression analysis of the four keypotential gateway behaviors identiﬁed amongwomen in theNigerianUrban Reproductive Health Initiative baseline survey, 2011.a,b
Behavioral outcomes Spousal communication
about family planning
Ever use of
family planning
Recommended family
planning to family
and friends
Current use of
family planning
Partner accompanies
wife and/or child to
the health facility
Family planning use
Ever use of modern family planning 7.1e NA 8.3e NA 1.3e
Current use of modern family planning 6.8e NA 4.0e NA 1.2c
Long-acting and permanent method use (LAPM) 2.6e NA 1.4c NA NS
Ever use of Emergency Contraception (EC) NS NA 1.9e 2.6e NS
Use of family planning at ﬁrst ever sex 1.8e 5.3e 1.3c 2.0e NS
Family planning communication
Spousal communication about family planning NA 7.0e 3.9e 6.9e 1.7e
Recommended family planning to family and friends 3.9e 8.4e NA 4.0e NS
Joint family planning decision-making process 6.2e 6.6e 2.4e 18.1e 1.3d
Joint family size decision-making process 1.8e 1.2c 1.2c 1.2d 1.3e
Maternal and child health
Prenatal care visit 1.5c NS NS NA NS
Assisted delivery 1.5e 1.7e NS 1.4d 1.5e
Delivery in a health facility 1.4d 1.4d NS NS 1.7e
Child health visit 1.3e NS 1.3d OD 1.5e
Maternal health visit 1.4e 1.2d NS OD 1.4e
Other
Partner accompanies wife or child to health facility 1.7e 1.3e NS 1.2c NA
HIV test 1.4e 1.6e 1.8e NS 1.4e
Abbreviations: NA, not applicable; NS, not signiﬁcant, OD, signiﬁcant ﬁnding in the negative direction.
a Values given as Odds ratios.
b Multivariate logistic regression analysis with 0.05 as the cut-off P value for signiﬁcance. All analyses were controlled for age, education, marital status, parity, residence, and wealth
(not shown).
c P ≤ 0.05.
d P ≤ 0.01.
e P ≤ 0.001.
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respectively (Table 3).
The inﬂuence of each potential gateway factor was tested by intro-
ducing them as interaction terms in the regression models (Box 2).
This analysis indicated that gateway factors positively inﬂuenced gate-
way behaviors. For example, discussing family planning with a spouse
in 2004 was related to numerous positive health behaviors in 2007.
Women who discussed family planning with their spouse in 2004 and
who received family planning advice from a healthworker exhibited in-
creased likelihood of family planning use in 2007 than women who
discussed family planningwith their spouse in 2004 but did not receive
family planning advice from a healthworker. This observation indicated
a synergistic effect of spousal and health worker communication on
subsequent family planning use.Table 2
Multivariate logistic regression analysis of the four key potential gateway behaviors identiﬁed
Behavioral outcomes Spousal communication
about family planning
Rec
to f
Family planning use
Ever use of modern family planning 8.0 e 17.
Current use of modern family planning 7.4 e 4.9
Long-acting and permanent method use (LAPM) 7.0 e 1.9
Family planning use at ﬁrst ever sex 4.1 e 1.4
Family planning communication
Spousal communication NA 3.8
Recommended family planning to family and friends 3.8 e NA
Joint family planning decision-making process 6.3 e 2.7
Other
Accompanied wife and/or child to health facility 2.3 e 2.5
Abbreviations: NA, not applicable; NS, not signiﬁcant.
a Values given as Odds ratios.
b Multivariate logistic regression analysis with 0.05 as the cut-off P value for signiﬁcance. Al
(not shown).
c P ≤ 0.05.
d P ≤ 0.01.
e P ≤ 0.001.The ranked gateway factors were: (1) comprehensive content of the
prenatal care visit (as deﬁned in Box 2); (2) a health worker gave the
woman family planning advice; (3) a health worker gave the woman
breastfeeding advice; (4) the mother received supplemental vitamin A
in the ﬁrst 2 months after pregnancy; and (5) the mother was exposed
to family planning messages.
4. Discussion
The results of the present study supported the Integrated Gateway
Model. Positive behaviors either preceded, orwere associatedwith, a cas-
cade of downstream positive outcomes. Some of the relationships were
directly related to the original gateway behavior, whereas others seemed
unrelated. For example, spousal communication about family planningamong men in the Nigerian Urban Reproductive Health Initiative baseline survey, 2011.a,b
ommended condoms
amily and friends
Ever use of family
planning
Current use of
family planning
Accompanied wife
and/or child to
health facility
4 e NA 12.3 e 2.4 e
e 13.0 e NA 1.8 e
c NA NA NS
c 7.0 e 1.7 e NS
e 8.1 e 7.4 e 2.4 e
18.7 e 4.9 e 2.5 e
e 6.6 e NA 1.5 d
e 2.4 e 1.8 e NA
l analyses were controlled for age, education, marital status, parity, residence, and wealth
Box 2
Potential gateway behaviors and factors identified and included in the
analysis of women’s Egyptian longitudinalMinya Village Health Surveys
data, 2004–2007.
Family planning related behaviors
• Spousal communication about family planning
• Talked to anyone about birth spacing
• Current use of family planning
Prenatal care behaviors
• Number of visits
• Timing of first visit
• Took iron tablets during pregnancy
Delivery
• Medically assisted delivery
• Delivered in a health facility
Postnatal care behaviors
• Woman visited a health worker during the postnatal period
• Timing of postnatal visit
• Postnatal visit in a medical facility
• Mother took postnatal supplementary vitamin A
• Timing of child health check up
• Child health checkup in a medical facility
• Duration of postpartum abstinence
Breastfeeding
• Initiated within 24 h of delivery
• Only breast milk given to the newborn; no other fluids given
during the first 24 h
• Mother breastfed for at least 6 mo
Hygienic behaviors
• Mothermade sure childrenwashed their hands everymorning,
before and after meals, and after using the bathroom
• Mother washed her hands every morning, before and after
meals, and after using the bathroom
• Daughters were not circumcised
• Never reused syringes
• Hygienic precautions taken when handling birds
Composite indices
• Prenatal care index
• Postnatal care index
• Breastfeeding index
• Avian influenza index
• Overall index of all positive health behaviors
Gateway Factors
• Media exposure to family planning messages
• Content of the prenatal visit regarding the mother:
○ Given a health card
○ Height, weight, and blood pressure measured
○ Urine and blood samples collected
• Intention to use family planning
• Intention to circumcise daughters
• Mother received supplemental vitamin A in the first 2 months
after pregnancy
• Tetanus immunization given during pregnancy
• A health worker offered the woman family planning advice
• A health worker gave woman breast feeding advice
• Mother was exposed to family planning messages
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haviors such as hand washing, early initiation of breastfeeding (MVHS),
and undergoing HIV testing (NURHI).
Health workers appeared to play a substantial role inmany gateway
behaviors and factors. For example, delivery at a health facility; prenatal
and postpartum visits with a health worker; content of prenatal care;
and health worker advice on family planning and breastfeeding were
all gateway behaviors and factors in the MVHS dataset. These ﬁndings
indicated that services offered by healthcare providers had a catalytic
effect on many gateway behaviors.
Prenatal care, immunization, and other types of contact with health
workers possibly operate as gateway factors. That is, by accessing one
type of health service, opportunities to improve other service-related
behaviors emerge, either through the breakdown of user barriers to
care or through direct provider referrals to other health services. This
situation would have implications for the impact of some types of ser-
vice use as a gateway behavior depending on the mode of delivery.
For example, whether vaccination is received in a clinic or during a na-
tional immunization day couldmake a difference, as the latter approach
might not provide the opportunity for appreciable contact with a health
facility or a healthcare professional.
Some behaviors and factors that do not necessitate direct contact
with healthcare providers emerged as potential gateways in the present
study. For example, interpersonal communication within social net-
works about family planning—communicating with a spouse about
family planning (NURHI and MVHS) or recommending family planning
to friends or family (NURHI)—were identiﬁed as promising gateways for
numerous future positive behaviors. These behaviors included family
planning use, joint decision-making, prenatal care, and HIV testing. In-
terpersonal communication is generally a powerful inﬂuence on behav-
ior because it (1) extends the reach of interventions through social
networks and (2) moderates or mediates most behavioral decisions
through social inﬂuence and the self-reﬂection it encourages.
The present study had several strengths. The NURHI sample sizewas
large and representative of urban Nigeria; data were available for both
men and women of reproductive age; and it was possible to explore is-
sues related to family planning inmore detail than is often possible. The
longitudinal design of the MVHS was a major strength as the same
womenwere followed over a period of 3 years. TheMVHS also included
a variety of family health behaviors as well as reproductive behaviors.
The present study also had some limitations. Although population-
based, the MVHS data were drawn from only one of the 23 Egyptian
governorates. Furthermore, the selected governorate was in a predom-
inantly rural area. The main limitation of the NURHI was that the data
were collected at a single time point and it was not possible to empiri-
cally determine causal order. In addition, the data were focused on
topics related to family planning; therefore, the ability to examine the
potential of gateway behaviors to predict behaviors outside of repro-
ductive health was limited.
Unfortunately, it was not possible to assess the effect of gatewaymo-
ments on health behaviors using the two datasets. In addition, the syn-
ergistic effects of gatewaymoments, behaviors, and factors, could not be
determined. Nevertheless, the ﬁndings of the present analysis sug-
gested that it would be useful to test whether the observed behaviors
are more likely to occur around a gateway moment, such as ﬁrst preg-
nancy. Furthermore, it can be hypothesized that gateway behaviors
and gateway factors—when they coincide at a gatewaymoment—would
havemore inﬂuence on subsequent behaviors than if they occurred out-
side the context of a gateway moment. The identiﬁed gateway behav-
iors and factors suggest that behavioral change programs should focus
on intervening either before women become pregnant or early in preg-
nancy. Such an approach might result in maximum impact on future
health for both women and for their offspring.
In conclusion, the results of the present study could help to guide in-
vestment decisions and improve programmatic impact across a wide
range of family health initiatives. Indeed, the Integrated Gateway
Table 3
Multivariate regression analysis of the four key potential gateway behaviors identiﬁed among women in the longitudinal Minya Village Health Survey, Egypt, 2004 and 2007.a,b
2007 Behavioral outcomes Spousal family planning
communication
Breastfeeding within 24 h
of delivery
Postnatal health
worker visit
Delivery at a health
facility
Current use of modern family planning 2.10 f 1.83 f NS NS
Spousal communication about family planning 1.44 f 1.72 f NS NS
Talked about spacing pregnancies NS 1.57 d NS 1.39 d
Delivery at a health facility NS NS 2.50 f 5.10 f
Postnatal care via health worker visit NS NS 1.50 e NS
Postnatal care at a health facility NS NS NS 2.40 d
Initiated breastfeeding within 24 h of delivery 2.10 f 2.37 f NS NS
Neonate not given anything other than breast milk within 24 h of birth NS 1.76 e NS NS
Hand washing of the mother 1.34 e NS 2.10 d 2.25 d
Overall indices
Behavioral healthc 0.03 f 0.04 f 0.04 f NS
Family planningc 0.06 f 0.09 f 0.04 e NS
Prenatal carec NS 0.12 e 0.09 d 0.10 d
Abbreviation: NS, not signiﬁcant.
a Values given as Odds ratios and Regression Coefﬁcients.
b Multivariate logistic and linear regression with 0.05 as the cut-off P value for signiﬁcance. All analyses were controlled for age, education, parity, and employment (not shown).
c Continuous predictors
d P ≤ 0.05.
e P ≤ 0.01.
f P ≤ 0.001.
E67H.M. Schwandt et al. / International Journal of Gynecology and Obstetrics 130 (2015) E62–E68Model is currently being tested in a 3-year operations research project
in Nigeria using a ﬁeld experimental design. The model, therefore, rep-
resents a promising avenue for innovative research and programming
to identify strategic and cost-effective interventions for public health
that promote a catalytic and long-lasting effect on behavior change.
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